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TITLE OF THE INVENTION 
NOZZLE CAP FOR SEALING NOZZLE PARTICULARLY USED 
TO CHARGE WITH HIGH PRESSURIZED FLUID 

5 BACKGROUND OF THE INVENTION 

1 . Fieird of the invention 

This invention relates generally to a nozzle cap threadedly 
engaged with a distal end of a nozzle, and more particularly to 
10 such a nozzle cap threadedly engaged with a nozzle which is used 
to charge an air conditioner with a refrigerant. 

2. Description of the related art 

Conventional nozzle caps comprise a thread adapted to be 
threadedly engaged with a distal end of a nozzle and a terminal 

15 wall provided at a proximal end side of the thread so that the 
distal end of the nozzle is butted against the proximal end. A 
sealing member provided on the terminal wall is closely adhered 
to the distal end of the nozzle so that the nozzle cap seals an 
opening of the nozzle . Such a sealing member is shown by reference 

20 numeral 12 in JP-A-2001-287521 or by reference numeral 24 in 
JP-A-5-312439 . 

In the above-described nozzle cap, the sealing member is 
merely placed on the terminal wall or simply engaged with the 
thread. Accordingly, there is a possibility that the sealing 
2 5 member may separate from the body of the nozzle cap . The assignee 
of the present application examined the cause for separation of 
the sealing member and found that the sealing member , when pressed 
against the nozzle, adhered to the nozzle. When the nozzle cap 
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is disengaged from the nozzle, the sealing member separates from 
the thread of the cap to remain at the nozzle side. Particularly 
in the nozzle cap used for a nozzle through which a high pressurized 
fluid such as an air conditioner refrigerant, the sealing member 
5 is subjected to a large inner pressure to be pressed against the 
nozzle, thereby adhered to the nozzle. Thus, the sealing member 
cannot be prevented from separation in the conventional nozzle 
caps . 

10 SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a nozzle cap which can prevent the sealing member from separation 
therefrom. 

15 The present invention provides a nozzle cap threadedly 

engaged with a distal end of a nozzle through which a compressed 
fluid is capable of passing. The nozzle cap comprises a terminal 
wall opposed to a distal end face of the nozzle axial ly with respect 
to the nozzle, a sealing member placed on the terminal wall so 

20 as to adhere closely to the distal end of the nozzle thereby to 
seal an opening of the nozzle, and a holding wall pressing and 
holding an edge of the sealing member in co-operation with the 
terminal wall therebetween. 

In the foregoing nozzle cap, the edge of the sealing member 

25 is pressed between the terminal wall and the holding wall to be 
held therebetween. Consequently, the sealing member can be 
prevented from removal from the nozzle cap even when adherent 
to the nozzle upon disengagement of the nozzle cap from the nozzle . 
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In a preferred form, at least one of the terminal wall and 
the holding wall or a portion of the holding wall opposed to the 
protruding wall is provided with an engagement projection biting 
into the sealing member . Since the locking protrusion penetrates 
5 the sealing member, the sealing member can be prevented from 
dropping out of the space between the terminal and holding walls . 

In another preferred form, the holding wall is disposed at 
a position where the distal end face of the nozzle is butted against 
the holding wall . When the distal end face of the nozzle is butted 

10 against the holding wall, the holding wall can be prevented from 
deforming in such a direction that the holding member departs 
from the sealing member. Consequently, the sealing member can 
reliably be held between the terminal and holding walls. 

In further another preferred form, the nozzle cap further 

15 comprises a generally cylindrical cover fitted with an outer 
periphery of the cap so as to surround the sealing member. In 
this construction, the cylindrical cover can be fitted with the 
cap after attachment of the sealing member. Consequently, the 
sealing member can be attached easily . Furthermore , the sealing 

20 member can be protected by the cylindrical cover. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the invention will 
25 become clear upon reviewing the following description of 
embodiments, made with reference to the accompanying drawings, 
in which: 

FIG. 1 is a side section of a nozzle and a nozzle cap in 
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accordance with one embodiment of the present invention; 

FIG. 2 is a side section of the nozzle and nozzle cap attached 
to the nozzle ; 

FIG. 3 is a partially enlarged section of the nozzle cap; 
5 FIG. 4 is a plan view of the nozzle cap; 

FIG. 5 is a side section of the nozzle cap in accordance 
with a second embodiment of the present invention; 

FIG. 6 is a partially enlarged section of the nozzle cap 
of one modified form; and 
10 FIG. 7 is a partially enlarged section of the nozzle cap 

of another modified form. 



DETAILED DESCRIPTION OF THE INVENTION 



15 An embodiment of the present invention will be described 

with reference to FIGS. 1 to 4 . In the embodiment, a nozzle cap 
10 is attached to a nozzle 50 through which a car air-conditioner 
is charged with a refrigerant serving as a compressed fluid. The 
nozzle 50 has a proximal end provided with a male thread 51. The 

20 male thread 51 is threadedly engaged with a suitable component 
of the car air-conditioner, whereby a flow passage 52 inside the 
nozzle 50 communicates with a refrigerant passage 66 provided 
in the component of the car air-conditioner. 

A valve core 53 is provided in the middle of the flow passage 

25 52 of the nozzle 50. The valve core 53 includes a valve core 
body 54 , a moving shaft 55 extending through the valve core body 
and a valve element 56 provided on one end of the moving shaft. 
A coil spring 57 is provided between the valve core body 54 and 



4 



the moving shaft 55. The coil spring 57 usually biases the valve 
element 56 so that the flow passage 52 is closed by the valve 
element. Furthermore, the valve element 56 is also biased by 
a pressure applied from the refrigerant passage 66 into a closing 
5 state. In a case where the refrigerant is charged or supplied 
from the distal end side of the nozzle 50, the valve core 53 is 
opened when a charge pressure is larger than a sum of an internal 
pressure of the refrigerant passage 66 and a spring force of the 
coil spring 57, whereupon the refrigerant is supplied from the 

10 nozzle 5 into the refrigerant passage 66. 

A distal end opening of the nozzle 50 has an inner edge formed 
with a tapered face 58 whose diameter is gradually increased toward 
the distal end. The distal end opening of the nozzle 50 further 
has an outer edge formed with a tapered face 59 whose diameter 

15 is gradually reduced toward the distal end. The tapered face 
59 has a. smaller inclination than the tapered face 58 . The distal 
end of the nozzle 50 includes a distal end face 61 which is located 
between the tapered faces 58 and 59 and which is perpendicular 
to the axis of the nozzle. The distal end of the nozzle 50 has 

20 a female thread 60 formed inner than the tapered face 58 . A nozzle 
cap 10 in accordance with the present invention is threadedly 
engaged with the female thread 60. 

The nozzle cap 10 comprises a cap body 11, a sealing member 
12 and a cylindrical cover 13 . The cap body 11 is generally tapered 

25 toward the nozzle 50 and has a distal cylindrical portion 14 having 
a male thread 15 formed in an outer circumferential face thereof. 
The male thread 15 extends from an axially middle portion of the 
cylindrical portion 14 to the distal end. The cylindrical portion 
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14 includes a portion located between the male thread 15 and the 
proximal end thereof. The portion serves as a seal-fitting 
portion 16 having a diameter smaller than a root diameter of the 
male thread 15. 

5 The cap body 11 includes a portion located between the 

cylindrical portion 14 and the proximal end. The portion serves 
as a terminal wall 17 having a larger diameter than the cylindrical 
portion 14. The terminal wall 17 has an end face axially opposed 
to the distal end face 61 of the nozzle 50. A protruding wall 

10 18 protrudes from an outer edge of the end face of the terminal 
wall 17 toward the nozzle 50. Before the sealing member 12 is 
fitted with the cap body 11 , the protruding wall 18 has a cylindrical 
shape and extends straightforward although this is not shown. 
A distal end of the protruding wall 18 is crimped so as to be 

15 pushed down inside the sealing member 12 while the sealing member 
is placed on the end face of the terminal wall 17. Consequently, 
a holding wall 19 is formed which presses the outer edge of the 
sealing member 12 against the terminal wall 17 and holds the outer 
edge between the terminal wall and itself. 

20 A locking protrusion 20 is formed on a portion of the terminal 

wall 17 opposed to the inner edge of the holding wall 19 as shown 
in FIG . 3 . The locking protrusion 2 0 is tapered toward the terminal 
wall 17. The locking protrusion 20 is continuously formed over 
the entire periphery of the terminal wall 17. When the holding 

25 wall 19 is then pressed against the sealing member 12 , the locking 
protrusion 20 penetrates the sealing member and is held in the 
penetrating state . 

The sealing member 12 is formed into an annular shape and 
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fitted with a portion of the cap body 11 between the seal-fitting 
portion 16 and the protruding wall 18. The sealing member 12 
has an inner edge formed with a adhering protrusion 30 and an 
outer edge formed with a flat portion held between the terminal 
5 wall 17 and the protruding wall 18. A distal end of the adhering 
protrusion 30 has a semicircular section before the nozzle cap 
10 is attached to the nozzle 50, as shown in FIGS. 1 and 3. 

The cap body 11 has an end which is spaced away from the 
male thread 15 and is formed with an operating portion 21 extending 

10 sideways from the terminal wall 17. The operating portion 21 
generally has the shape of a hexagon with chamfered vertexes as 
shown in FIG. 4, for example. A character mark "H" indicative 
of a high pressure line is printed on a central end face of the 
operating portion 21 . The mark is designatedby reference numeral 

15 "22." 

The outer periphery of the cap body 11 includes a part rising 
from the operating portion 21. One end of the cylindrical cover 
13 is fitted with the rising part. More specifically, the 
cylindrical cover 13 is made of a semitransparent synthetic resin. 

20 The end of the cylindrical cover 13 is formed with a first locking 
portion 23 which has an inner circumferential face inclined toward 
the center thereof or has a thickness gradually increased as the 
locking portion extends toward the other end of the cover. On 
the other hand, the cap body 11 includes a second locking portion 

25 24 formed at the proximal end side of the protruding wall 18. 
The second locking portion 24 has an outer circumferential face 
inclined outward or has a diameter gradually increased as it gets 
near the operating portion 21. The cap body 11 is pushed inside 
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the cylindrical cover 13 after the distal end of the protruding 
wall 18 has been crimped thereby to be formed into the holding 
wall 19. The cylindrical cover 13 is deformed such that it is 
spread, whereupon the first locking portion 23 of the cover 13 
5 is positioned between the operating portion 21 and the second 
locking portion 24. As a result, the cylindrical cover 13 is 
prevented from falling off by the engagement of both locking 
portions 23 and 24 while the distal end of the cover is butted 
against the operating portion 21 so as to be fixed to the cap 
10 body 11. 

The above-described nozzle cap operates as follows. A flow 
passage 52 of the nozzle 50 is closed by a valve core 53 of the 
nozzle when the car air conditioner has been charged with the 
refrigerant. However, since there is a possibility that the 

15 refrigerant may leak from the nozzle 50, the nozzle cap 10 needs 
to be attached to the distal end of the nozzle 50. 

In order that the nozzle cap 10 may be attached to the nozzle 
50, the male thread 15 of the nozzle cap 10 is threadedly engaged 
with the female thread 60 of the nozzle 50 . The cylindrical cover 

20 13 is made of the semitransparent resin as described above. 
Accordingly, the distal end of the nozzle 50 can be viewed through 
the cover 13. The nozzle cap 10 is threadedly engaged with the 
nozzle 50 until the holding wall 19 of the nozzle cap 10 is abutted 
against or is adjacent to the distal end 61 of the nozzle 50. 

25 The adhering protrusion 30 is pressed against the tapered face 
58 thereby to adhere closely to the latter, and the inner narrow 
portion of the tapered face is also pushed inward such that the 
adhering protrusion 30 also adheres to the seal-fitting portion 
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16 of the cap body 11 . At this time , the holding wall is prevented 
from deforming in such a direction that it departs from the sealing 
member 12 since the holding wall 19 of the nozzle cap 10 is butted 
against the distal end 61 of the nozzle 50. Consequently, the 
5 sealing member 12 is reliably held between the terminal wall 17 
and the holding wall 19. Furthermore, the sealing member 12 is 
restrained from spreading so as to escape outward. Consequently, 
a higher sealing performance can be achieved from the foregoing 
nozzle cap 10 than from the conventional nozzle cap. 

10 The nozzle cap 10 is turned in the opposed direction as that 

in the attachment when to be detached from the nozzle 50. In 
this case, the sealing member 12 is subjected to a rotational 
force when closely adherent to the nozzle 50. However, since 
the sealing member 12 is pressed and held between the terminal 

15 wall 17 and the holding wall 19, the sealing member is turned 
together with the cap body 11 thereby to be released from the 
adherence to the nozzle 50. Even if the sealing member 12 should 
be turned between the walls 17 and 19 while being adherent to 
the nozzle 50, the sealing member would be separated from the 

20 tapered face 58 of the nozzle 50 while being held at the cap body 
11 side between the walls 17 and 19 and by the engagement of the 
locking protrusion 20 upon axial movement in such a direction 
as to depart from the nozzle. 

As described above, the nozzle cap 10 of the embodiment is 

25 provided with the holding wall 19 cooperating with the terminal 
wall 17 to press and hold the edge of the sealing member 12. 
Furthermore , the terminal wall 17 includes the locking protrusion 
20 penetrating into the sealing member 12. Accordingly, the 
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sealing member 12 adherent to the nozzle 50 is prevented from 
being separated from the nozzle cap 10 when the nozzle cap is 
detached from the nozzle. Furthermore, the distal end of the 
protruding wall 18 is crimped to be formed into the holding wall 
5 19 after the sealing member 12 has been assembled to the nozzle 
cap 10, and thereafter, the cylindrical cover 13 is fitted with 
the nozzle cap . Thus , the sea ling member 12 can easily be assembled 
to the nozzle cap 10 and the protruding wall 18 can easily be 
crimped. Additionally, the sealing member 12 can be surrounded 

10 by the cylindrical cover 13 thereby to be protected. 

The nozzle cap 10 is fitted with the inner circumferential 
wall of the nozzle 50 in the foregoing embodiment. In a second 
embodiment, however, the nozzle cap 70 is fitted with an outer 
circumferential wall of the nozzle 67 as shown in FIG. 5. Only 

15 the differences of the second embodiment from the first embodiment 
will be described with reference to FIG. 5. 

The nozzle 70 of the second embodiment includes a cylindrical 
member 71 with one of two ends closed a terminal wall 72. The 
inner circumferential wall of the cylindrical member 71 is formed 

20 with a female thread 79 which is threadedly engaged with the male 
thread 68 formed on the outer circumferential face of the nozzle 
67. 

The terminal wall 72 includes an inner face 72A located inside 
the cylindrical member 71. The sealing member 73 is provided 
25 on the inner face 72A of the terminal wall 72 . The sealing member 
73 has a generally annular shape and includes the axially 
protruding adhering protrusion 74 formed along the outer 
circumferential edge thereof. The sealing member 73 further 



includes the axially flat portion 75 formed along an inner 
circumferential edge thereof. The terminal wall 72 includes a 
protruding wall 76 rising from portion of the terminal wall 72 
located inside the sealing member 73. The distal end of the 
5 protruding wall 76 is crimped thereby to be pressed down toward 
the flat portion 75 of the sealing member 73, whereby the holding 
wall 77 is formed. The terminal wall 72 includes a part along 
which the sealing member 73 is provided. The part of the terminal 
wall 72 is formed with the locking protrusion 78 protruding toward 

10 the sealing member 73. The locking protrusion 7 8 penetrates into 
the sealing member 73 when the holding wall 77 is pressed against 
the sealing member. 

When the nozzle cap 70 is threadedly engaged with the nozzle 
67 thereby to be attached to the latter , the tapered face 69 formed 

15 on the outer edge of the distal end of the nozzle 67 adheres closely 
to the adhering protrusion 74 of the sealing member 73, and the 
distal end 67A of the nozzle 67 is butted against the holding 
wall 77. The nozzle cap 70 of the second embodiment constructed 
as described above operates in the same manner as described above 

20 in the first embodiment and achieves the same effect as that in 
the first embodiment. 

Modified forms of the invention will now be described. The 
locking protrusions 20 and 78 are formed along the overall 
circumferences of the terminal walls 17 and 72 in the foregoing 

25 embodiments respectively. However, the locking protrusion may 
be formed discontinuously along the circumference of the terminal 
wall , instead. 

The locking protrusions 20 and 78 are formed on the terminal 
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walls 17 and 72 in the foregoing embodiments respectively. 
However, the locking protrusion may be formed on the holding wall 
or the locking protrusions may be formed on the terminal wall 
and the holding wall respectively, instead. 
5 A locking protrusion 80 may be formed on the seal-fitting 

portion 16 in the first embodiment as shown in FIG . 6 . Furthermore , 
the nozzle cap may include both the locking protrusion 20. formed 
on the terminal wall 17 and the locking protrusion 80 formed on 
the seal-fitting portion 16 . Additionally, the protruding walls 

10 18 and 76 are cylindrical in the foregoing embodiments 
respectively. However, the protruding wall may be formed 
circumf erentially dis continuously , instead . 

The cylindrical cover 13 is made of the synthetic resin in 
the first embodiment. However, the cylindrical cover may be 

15 formed of another material, instead. Furthermore, the nozzle 
cap 10 is attached to the nozzle 50 including the built-in valve 
core 53 in the first embodiment. However, the invention may be 
applied to a nozzle cap which is attached to a distal end of a 
cylindrical nozzle with no valve core, instead. 

20 In the foregoing embodiments, the sealing members 12 and 

73 are fitted with the terminal walls 17 and 72, and thereafter, 
the distal ends of the protruding walls 18 and 76 are crimped 
thereby to be bent into the holding walls 19 and 77 , respectively. 
However, the holding wall 19 or 77 may previously be formed on 

25 the terminal wall 17 or 72, and the edge of the sealing member 
12 or 73 may be pushed into the space between the terminal wall 
and the holding wall, instead. Furthermore, the holding wall 
19 or 77 may previously be formed on the terminal wall 17 or 72, 
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and the sealing member may be formed by pouring molten rubber 
or resin into the space between the terminal and holding walls, 
instead. 

The foregoing description and drawings are merely 
5 illustrative of the principles of the present invention and are 
not to be construed in a limiting sense. Various changes and 
modifications will become apparent to those of ordinary skill 
in the art. All such changes and modifications are seen to fall 
within the scope of the invention as def inedby the appended claims . 
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